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PART 1 


AMI STARTER CELL RETROFIT 
SECTION 16952 


SECTION 16952 
AMI STARTER CELL RETROFIT 


GENERAL 


1.01 SCOPE OF WORK 


A. 


B. 


The Cell Retrofil components manufacturer shall provide standard OEM starters consisting 
of a fully equipped cell containing the contactor, fused disconnect and basic control circuits. 


The manufacturer shall offer complete turnkey Field Engineering Services as part of the 
packaged proposal. The Service Engineer Contractor shall provide all project management, 
factory and field engineering, short circuit and coordination studies. 


If required, job-site supervision, labor, materials, tools, rental and test equipment will be 
made available as an option. 


1.02 RELATED SECTIONS 


A. 


moo ® 


Section 15170 — Motors 

Section 16349 — Medium Voltage Starters (AMPGARD) 
Section 16362 — Medium Voltage Fuses 

Section 16901 — Microprocessor Metering Equipment 
Section 16903 — Protective Relays 


1.03 REFERENCES 


A. 


All starters shall be designed and tested to meet the latest applicable NEMA and ANSI 
standards. 


1. The starters shall be fuse types, NEMA Class E2, as defined by NEMA Industrial Control 
Standard ICS2-324. 


1.04 SUBMITTALS — FOR REVIEW/APPROVAL 
A. The following information shall be submitted to the engineer: 


1. Schematic diagram 

2. Component list 

3. Major component ratings including: 
a. Voltage 
b. Continuous current 
c. Interrupting ratings 

4. Cable terminal sizes 

5. Product data sheets. 


1.05 SUBMITTALS —- FOR CONSTRUCTION 
A. The following information shall be submitted for record purposes: 


1. Final as-built drawings and information for items listed in paragraph 1.04 
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AMI STARTER CELL RETROFIT 
SECTION 16952 
2. Wiring diagrams 
3. Certified production test reports 
4. Installation information. 


QUALIFICATIONS 
A. The manufacturer shall be ISO 9001, or 9002 certified. 


B. The manufacturer of this equipment shall have produced similar electrical equipment for a 
minimum period of five (5) years. When requested by the Engineer, an acceptable list of 
installations with similar equipment shall be provided demonstrating compliance with this 
requirement. 


OPERATIONS AND MAINTENANCE MANUALS 


A. Equipment operation and maintenance manuals shall be provided with each assembly 
shipped, and shall include instruction leaflets and instruction bulletins for the complete 
assembly and each major component. 


B. Manufacturer shall provide a recommended “start-up” and “running” spare parts list, included 
as part of the operation and maintenance manuals. 


PART 2 PRODUCTS 


2.01 


2.02 


2.03 


MANUFACTURERS 
A. Cutler-Hammer 
B. @& 
Ca 


The listing of specific manufacturers above does not imply acceptance of their products that do 
not meet the specified ratings, features and functions. Manufacturers listed above are not 
relieved from meeting these specifications in their entirety. Products in compliance with the 
specification and manufactured by others not named will be considered only if pre-approved by 
the Engineer ten (10) days prior to bid date. 


RATINGS 


A. Starters shall have integrated interrupting ratings of 200 MVA on 2300V systems through 
2500 HP, and 400 MVA on 4600V systems through 2500 HP. 


CONSTRUCTION 


A. Isolating switch and contactor assemblies, including current limiting fuses, shall be of the 
component-to-component design without any interconnecting cables or flexible shunts. They 
shall be easily removed from the front of the enclosure. Line and load cable terminations 
shall be completely accessible from the front. 


B. The isolating switch shall be externally operated three-pole drawout, such that in the open 
position it completely grounds and isolates the starter from the line connectors with a 
mechanically driven isolating shutter leaving no exposed high voltage. Integral mechanical 


“. Note to Spec. Writer — Insert data in blanks 
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interlocks shall prevent entry into the high voltage areas while the starter is energized and 
shall block accidental opening or closing of the isolating switch when the door is open or the 
contactor is closed. The isolating switch handle shall have provisions for padlocks in the off 
position. 


Current limiting power fuses shall be of the self-protecting type with visible fuse condition 
indicators, and with special time/current characteristics for motor service allowing proper 
coordination with the contactor and overload relay for maximum motor protection. This 
coordination shall be such that under a low fault condition, the interrupting rating and dropout 
time of the contactor shall be properly coordinated with all possible fuse sizes to eliminate 
contactor racing. The power fuses shall be located to permit easy inspection and 
replacement without starter disassembly. 


The vacuum contactor shall be of the drawout type with single-break high-pressure type 
main contacts with weld-resistant alloy contact faces. The 400 ampere contactor design 
shall limit chop current to a 0.3 ampere average and have an E1 unfused rating capable of 
interrupting 7600 amperes from 2300 volts to 7200 volts. The vacuum contactor contact 
wear shall be easily checked from the front with the use of a feeler gauge. 


A built-in test circuit shall be included to permit checking of the starter control and pilot circuit 
with the high voltage de-energized and isolated, with the contactor in its normal position or in 
the drawout position. In the test mode, the control circuit shall be capable of being energized 
through a polarized plug connector from an external 115-volt supply. 


Control power shall be 120-volt AC obtained from a contractor-mounted tranformer. 


WIRING AND TERMINATIONS 


A. 


B. 


C. 


All control wire shall be UL/CSA approved. 


Standard control wire shall be 14GA, stranded, tin-plated, gray, dual-rated type XLPE (3173) 
125 degree C, SIS 90 degree C. 


Current transformer circuits shall utilize #12 wire with the same characteristics as above. 
Provide shorting terminal blocks for all current transformers. 


STARTERS 


A. 


Each squirrel cage motor full voltage starter shall include: 
1. 3- Isolated vertical line connectors 

2. 1 - Drawout three-pole gang-operated line isolating switch 
3. 3- Current limiting power fuses 

4. 1 - Rollout three-pole vacuum contactor 

5. 1 - Control circuit transformer 

6. 1 - Control circuit secondary 

7. 1- Control circuit disconnect plug 

8. 1 - Run-test circuit 

9. 3- Spare electrical interlocks 

0 


10. 1- Three-phase type A thermal overload relay. 


2.06 MOTOR PROTECTION RELAY 
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A. Where indicated on the drawings, provide a definite purpose microprocessor-based Motor 


Protective Relay *(MPR) in each starter and/or where indicated on the drawings for 
protection, control and monitoring of the motors. The MPR shall be Cutler-Hammer type MP- 
3000. The MPR shall meet UL 991 and 508 standards and be CSA certified. 


The true RMS current into the motor shall be constantly monitored, and by means of a 
protective algorithm, separated into positive and negative sequence components. These 
components shall be used to determine the heating effects on the stator and rotor of the 
motor to provide maximum motor protection and utilization. The relay shall be capable of 
being connected by three-wire conductor to a remote Resistance Temperature Detection 
Module (RTDM) located at the motor to monitor up to six (6) motor winding, four (4) bearing 
and one (1) auxiliary RTD inputs. The MPR shall integrate the temperature-input data from 
the RTDM with the protective algorithm. The protective algorithm curve shall be appropriately 
shifted right for lower temperatures to allow maximum motor utilization and shifted to the left 
for higher temperatures to provide maximum motor protection. The MPR shall provide the 
following protective functions: 

1. Motor running time overcurrent protection (IEEE Device 49/51) 


2. Adjustable instantaneous overcurrent protection (IEEE Device 50) with adjustable start 
delay in one cycle increments 


Current unbalance protection (IEEE Device 46) 

Rotor protection 

Underload trip with start and run time delays (IEEE Device 37/2) 
Jam trip with start and run time delays 

Auxiliary over-temperature protection with RTDM 


«Zero sequence ground fault protection (IEEE Device 50/51G) with adjustable start delay 
in one cycle increments 


9. “Stator protection with RTDM (IEEE Device 49) 
10. “Motor bearing over-temperature protection with RTDM (IEEE Device 38) 
11. “Load bearing over-temperature protection with RTDM (IEEE Device 38). 


eNO Ww 


C. The following control functions shall be provided by internal solid-state based timers or 


D. 


relays: 

1. Incomplete sequence delay (IEEE Device 2/19) 

2. Limitation on number of starts per time period in minutes (IEEE Device 66) 
3. Anti-backspin time delay (IEEE 2) 

4. Programmable transition relay based on current and/or time 

The relay shall include a digital display of the following monitoring functions: 
1. Line amperes in each phase (RMS). 

Percent motor full load current in each phase. 

Cumulative running time in hours. 

Total number of starts and number of starts remaining per hour. 

Time left since oldest start in minutes. 


ar wh 


* This designation to be used on the drawings 
* Note to Spec. Writer — Optional 
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Load bearing temperature in degrees C or F. 
% PT trip level. 
“Ground current in amperes. 
9. “Winding temperature in degrees C or F. 
10. “Motor bearing temperature in degrees C or F. 


co N © 


E. The MPR shall be capable of accommodating external current transformers with ranges 


from 10/5 through 4000/5 amperes. Provide three (3) current transformers sized per 
manufacturer’s recommendations based on motor full load amperes and service factor. 
Where ground fault protection is specified, provide a 50/5-ampere zero sequence 
transformer. 


1. Unit shall include terminals for shut down based on external contacts for incomplete 
sequence of operation and remote trip/remote reset. 


2. The unit shall draw its power from a control power transformer located in the starter or 
separate source of 120-volt or 240-volt power supply where shown on the drawings. 


3. Provide separately mounted RTDM, mounted near the motor, to provide up to 6 stator 
RTDs, 2 motor bearing RTDs, and 2 load bearing RTDs and 1 auxiliary RTD. 


. The device shall have separate Form C (NO/NC) Trip, Alarm and Auxiliary contacts with 


ratings of 10 amperes at 115/240-volts AC or 30-volts DC resistive. The auxiliary relay 
contact shall be programmable to actuate only on a user selected trip condition. The device 
shall be capable of providing a 4 to 20mA output signal proportional to one of the following 
user selectable parameters: 


1. Average of the three-phase currents 
2. Hottest winding RTD temperature 
3. PT level. 


. The relay shall be capable of monitoring electrical current, receiving commands from remote 


sources either by contact closures or digital data, giving commands by means of contact 
closure to the motor starters and other devices under its control, and displaying information 
by alphanumeric display to the operator and by digital signals with other equipment. 


1. The combination relay and operator panel shall be mounted on the door of the starter. 
Specific data entry to suit the actual motor application shall be programmed into the 
device by means of the operator panel pushbuttons. 


2. Entered data shall be stored in non-volatile memory so as not to require battery back up. 
Non-volatile memory shall be capable of storing all set-up information even after power 
failure, all monitored information at the time of a trip, and cause of trip even after power 
failure. All programmed set points shall be secured by means of a switch and key. 


3. Alphanumeric display shall read out (in English) complete description of all protective 
functions e.g., “instantaneous overcurrent” and all monitored and programmable data 
such as “percent of full load in amperes” and “motor bearing temperature.” 


4. The MPR shall be user selectable as to being programmable while the motor is running 
or require a motor shutdown for programming. 


* Note to Spec. Writer — Optional 
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H. [Provide] [Make provisions for] an addressable communications card capable of, 
transmitting all data, including trip/alarm data over a two-wire area network to a central 
computer for storage and/or printout. The network shall also be capable of transmitting data 
in RS232C format via a Master Incom Network Translator (MINT). 


Note to Spec. Writer: 


For Resistance Temperature Detector (RTD) utilized with MP-3000, refer to section 16901 
paragraph 2.04 A and insert in 2.09 | below. 


|. Universal RTD Module. 


CUSTOMER METERING 


Note to Spec. Writer: 

Select devices as required for paragraph 2.08 A. 

Refer to Section 16901 for detailed specification for metering. 
IQ Analyzer-6000 Series (Section 16901, paragraph 2.02 A.) 


IQ DP-4000 Series (Section 16901, paragraph 2.02 B.) 
IQ 300 Series (Section 16901, paragraph 2.02 C.) 
IQ 200 Series (Section 16901, paragraph 2.02 D.) 


A. Microprocessor-Based Metering Package 


B. Auxiliary Devices 


1. Provide *[fixed-] [drawout trunnion-] mounted potential transformers, fused-type, of the 
quality and ratings indicated on the contract drawings. 


2. Provide a window-type current transformers of the quantity and current rating as 
indicated on the contract drawings. Current transformer accuracy shall be suitable f or 
the connected burden. 


3. Provide auxiliary control power transformer of the quantity and KVA rating as indicated on 
the contract drawings. 


ENCLOSURES 
A. The retrofil shall use an open welded cell frame construction providing flexibility when 
replacing complete medium voltage starters in existing lineups. 


B. The installing contractor should determine the following before purchasing the OEM 
components from the manufacturer: 


Modifications necessary to the existing enclosure to accommodate the cell. 
The starter cell size to be used for the upgrade (standard or narrow cell). 
Line and load connection requirements (bussed or cable connected). 

Control circuit requirements. 

Overload protection requirements (thermal overload or solid state protection). 
Any barrier requirements. 

Down time necessary to accomplish the starter installation. 


NOaroN > 


2.09 NAMEPLATES 


= Note to Spec. Writer — Select one 
* Note to Spec. Writer — Optional 
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A. Nameplates shall be 2-inch high x 2-1/2 inch wide, laminated * [black with white] [white with 
black] core. 


B. Unit nameplate and device marker lettering shall be 3/16-inch high. 


FINISH 


A. The finish for internal and external parts shall consist of a coast of ANSI 61 (gray) 
thermosetting, polyester, power paint applied electro-statically to pre-cleaned phosphatized 
steel and aluminum surfaces. 


ACCESSORIES 


A. Provide a portable lifting device for transporting contactor outside its compartment. 


PART 3 EXECUTION 


3.01 


3.02 


3.03 


FACTORY TESTING 
A. The following standard factory tests shall be performed on the equipment provided under this 
section. All tests shall be in accordance with the latest version of ANSI and NEMA standards. 
1. Wiring check 
2. Dielectric Test (Hi Pot) per NEMA ICS 3 Part 2 at 2000 volts plus 2.25 times nominal 
voltage, for 60 seconds, phase-to-phase and phase-to ground. 


B. Equipment operation and maintenance manuals shall be provided with each assembly 
shipped, and shall include instruction leaflets and instruction bulletins for the complete 
assembly and each major component. 

C. Factory tests as outlined above shall be witnessed by the owner’s representative. 

1. The manufacturer shall notify the owner two (2) weeks prior to the date the tests are to 
be performed. 


2. The manufacturer shall include the cost of transportation and lodging for up to three (3) 
owner's representatives. The cost of meals and incidental expenses shall be the owner’s 
responsibility. 


INSTALLATION 


A. The Contractor shall install all equipment per the manufacturer's recommendations and the 
contract drawings. 


B. Check all bolted connections to assure that they are in accordance with the manufacturer’s 
recommended torque requirements. 


FIELD QUALITY CONTROL 


A. Provide the services of a qualified factory-trained manufacturer’s representative to assist the 
Contractor in installation and start-up of the equipment specified under this section for a 
period of * working days. The manufacturer’s representative shall provide 


* Note to Spec. Writer — Select one 
* Note to Spec. Writer — Optional 
“s Note to Spec. Writer — Insert data in blanks 
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technical direction and assistance to the Contractor in general assembly of the equipment, 
connections and adjustments, and testing of the assembly and components contained 
therein. 


B. The following minimum work shall be performed by the Contractor under the technical 
direction of the manufacturer’s service representative: 


1. Meggar bus 
2. Ground test 
3. Verify that all mechanical interlocks are functioning properly. 


3.04 FIELD ADJUSTMENTS 


A. Program the motor protective relays in accordance with the recommendations documented 
by the coordination study, section 16011 or as directed by the Engineer. 


3.05 FIELD TESTING 
A. Sequence the control circuit to verify that the starter will start and run properly. 


3.06 MANUFACTURER'S CERTIFICATION 


A. A qualified factory-trained manufacturer’s representative shall certify in writing that the 
equipment has been installed, adjusted and tested in accordance with the manufacturer’s 
recommendations. 


3.07 TRAINING 


A. The Contractor shall provide a training session for “© owner’s representative(s) for 
= normal workday(s) at a jobsite location determined by the owner. 


B. The training session shall be conducted by a manufacturer's qualified representative and 
include instructions on assembly, starters and other major components. 
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